M
any modern health systems claim to provide universal coverage for those in medical need and offer equitable access to health services. Among their stated goals is ensuring that health care use is not overly influenced by sociodemographic characteristics. Nevertheless, a growing body of evidence suggests that a wide range of factors beyond medical need influences health care utilization [1] [2] [3] and that the benefits are often uneven among individuals whose needs are greatest. 4 Physical therapy plays a crucial role in modern health care delivery: it provides a wide range of noninvasive therapies for treating chronic diseases and hence is an inherent part of many clinical guidelines (eg, in Germany, * in the United States † ). Since many chronic conditions are age related, the value of physical therapy has increased as a result of demographic aging. In line with global and regional public health strategies, the scope of physical therapy has extended to include health promotion and disease prevention. 5, 6 Thus, the issue of equitable access to health services is a major concern not only for physician services but also for physical therapy and other allied health services.
A paradigmatic theoretical framework to represent potential determinants of the utilization of care is the Behavioral Model of Health Services Use, developed by Ronald Andersen and colleagues. The model enables investigations of health care access in terms of realized access (ie, use), with the aims of identifying inequity in access and informing policies tailored to promote equitable access. 4, 7 In recent decades, numerous empirical studies have been designed in accordance with the basic assumptions of the Andersen model. Their findings have successively clarified the association between social factors and service use and in many areas have ultimately improved health care delivery. 1,3 * https://www.physio-deutschland.de/fachkreise/ beruf-und-bildung/leitlinien.html † https://www.guideline.gov Similarly, the Andersen model has gained popularity in physical therapy and rehabilitation research. For example, it has been used in disease-specific studies of the determinants of physical therapy utilization, mainly among patients with musculoskeletal conditions. [8] [9] [10] [11] [12] [13] [14] [15] Other studies have employed less comprehensive analytical approaches to musculoskeletal disorders, [15] [16] [17] [18] [19] [20] [21] [22] stroke, 18, 21, 23 coronary heart disease, 21 and chronic obstructive pulmonary disease 21 or adopted a population-based perspective to analyze physical therapy utilization based on survey data. 13, 17, 19, 22, 24, 25 Apart from indicators for medical need or demographics, such as age and sex, physical therapy utilization correlates mainly with socioeconomic factors, 8-10,13--15,17,22 race, 8, 12, 13, 17, 18, 20, 23 insurance status, 13,15,17--19,25 and previous physician contact. 9, 15, 19 Some studies have identified additional factors, such as social support, 14, 16 health-related behaviors, smoking, and degree of physical activity, 22 as being associated with physical therapy practice. Higher-level characteristics also seem to play a role, such as regional differences, 8,13,15,17,20,23--28 which in some instances could be partially explained by differences in supply. 8, 13 In addition, a few studies have examined the role of provider characteristics as a higher-level determinant of physical therapy utilization. 8, 18 Generally, however, there has long been a need for greater examination of contextual factors, using multilevel approaches to assess differences in the demand for health services. 11, 29 The present study takes a comprehensive approach. Based on data collected using the German Health Interview and Examination Survey for Adults (DEGS), we describe the utilization of outpatient physical therapy services in Germany, for which representative data are lacking. 30 By applying the Andersen model, we were able to ascertain the contribution of factors beyond medical need to the pattern of physical therapy use by the German population.
Methods

Survey Data
The DEGS, a cross-sectional health interview and examination survey, is part of the health-monitoring system of the Robert Koch Institute and as such an integral part of the Federal Health Reporting system. 31 The concept and design of DEGS have been described in full detail elsewhere. [32] [33] [34] The purpose of DEGS is to analyze health status, risks, resources, functional capacity levels, disability, and health care use in the German adult population. The target population in this study comprised German residents aged 18-79 years.
The DEGS is based on 2-stage stratified cluster sampling. Primary sampling units (PSUs) are sampled from a list of German communities, stratified according to district, and a classification that takes into account grade of urbanization, regional population density, and administrative borders. Since DEGS includes participants of the German National Health Interview and Examination Survey 1998 (GNHIES98), the DEGS PSU sample was built upon a total of 120 PSUs previously sampled for GNHIES98. Thus, to remain representative at the population level, additional PSUs (N = 60) were sampled. 33, 34 In those newly added PSUs, random samples of individuals, stratified by 10-year age groups, were drawn from the PSUs' local population registers. 32 Due to the aging by 10-14 years since the GNHIES98 cohort, only for age group 18-28 years are completely newly recruited individuals included. Persons 30 years and older were sampled in GNHIES98 as necessary, in order to replace the number of participants expected to be lost to follow-up. The number of newly sampled PSUs and individuals per PSU was determined by statistical power and sample size considerations. 32 Fieldwork for DEGS extended over 3 years, from November 25, 2008 to November 26, 2011 . Two mobile study teams, consisting of specifically trained health professionals, successively visited each PSU. Data collection comprised interviews, examinations, and tests. Self-administered questionnaires were distributed to the 18-to 64-yearold and ≥65-year-old age groups to obtain information on physical, psychological, and social aspects of their health. Information on such issues as diagnoses or therapies was obtained by physicians in computer-assisted personal interviews. Questionnaires were also available in Russian, Turkish, Serbo-Croatian, and English. [32] [33] [34] Finally, 8152 individuals participated in DEGS: 4193 first-time participants (response rate, 42%) and 3959 revisited participants of GNHIES98 (response rate, 62%). The average response rate was comparable to that of other European national health surveys. 35 A nonresponse analysis and comparison of selected indicators using data from census statistics indicated a high level of representation for the German residential population aged 18-79 years. 33 Because the DEGS sample is designed to be representative for the 18-to 79-year-old age group, 165 original GNHIES98 participants aged 80 years or more at the time of the DEGS data collection were excluded from the analyses, resulting in a sample of 7987 for cross-sectional analyses.
Additional Data Sources
Data on the number of physical therapists with office-based practices in German districts were provided by vdek (Verband der Ersatzkassen; the largest alliance of statutory health insurers in Germany, covering about one-third of the total population). For billing purposes, vdek produces a complete list of physical therapy providers, which was available for the present research. Further regional characteristics were retrieved from the database "Indicators, Maps, and Graphics on Spatial and Urban Monitoring," which is provided by the Federal Institute for Research on Building, Urban Affairs, and Spatial Development. District-level information was matched to individual survey data by means of a regional key variable, which indicated the residential district for each survey respondent.
Conceptual Framework
The Andersen model seeks to identify factors that may facilitate or impede utilization of health care services. In terms of policy improvement, the model identifies factors that result in inequity in realized access, thereby allowing the impact of those factors to be reduced by changes to the health care system. In its more recent versions, the Andersen model defines factors at both the individual and contextual levels, the latter comprising such entities as families, service providers, and areas (eg, communities, districts). 4, 7 On both levels, the types of factors that may influence use of services are classified into predisposing, enabling, and need factors. 4 
Individual-Level Variables: Outcome
The outcome variable "physical therapy utilization" was measured using the question "Which of the following therapists have you seen in the past 12 months and with what frequency?" Respondents who reported seeing a physical therapist for therapeutic purposes were classified as physical therapy users.
Individual-Level Variables: Need Factors
In DEGS, the utilization of physical therapy services cannot be directly traced to particular diagnoses or symptoms. Therefore, we evaluated medical need from a wide range of potential indicators, which we gradually condensed to a manageable set of need factors (see "Statistical Procedures"). These preliminary analyses were rather explorative and not guided by prior knowledge of potential associations between single need factors and physical therapy use.
We assessed general health based on indicators from European Community Health Indicators Monitoring. 36 We defined the proportion of individuals with long-term health-related restrictions (hereafter, "long-term restrictions") by aggregating the categories of respondents who reported to be either "limited" or "strongly limited" in their daily activities into one category (hereafter, "limited"). 36 Based on the assumption that injuries serve as a more specific need factor, we included the prevalence of medically treated injuries during the 12 months before the interview. 36 Specific diagnoses and symptoms also indicate the need for treatment. We included joint pain during the previous 12 months as well as back pain and headache (moderate, strong, or very strong) over the past 7 days. We also considered the prevalence of the following diagnoses: osteoarthritis, rheumatoid arthritis, osteoporosis, gout, cardiac insufficiency, hypertension, coronary heart disease (including heart attack), stroke, diabetes, renal insufficiency, gastric ulcer, inflammatory bowel disease, epilepsy, hepatitis, migraine, cancer, asthma, and not otherwise expressly mentioned diseases (hereafter, "further diseases"). Finally, we included depressive symptoms measured using the Patient Health Questionnaire. 37 Most of these factors did not show a relevant association with physical therapy use and were excluded from the main analyses (see "Results").
Individual-Level Variables: Predisposing Factors
In addition to sex and age, we considered education, migrant background, and smoking status (as a proxy for health attitudes) as predisposing factors. To classify educational status, we aggregated 9 educational groups, based on the international classification CAS-MIN (Comparative Analyses of Social Mobility in Industrial Nations), into 3 educational levels. The low level had an educational maximum of a basic vocational qualification or a general elementary education and a vocational qualification; the intermediate level had a maximum of a vocational maturity certificate or a general maturity certificate; and the high level is defined by a lower or higher tertiary education. [38] [39] [40] A migrant background was assumed if the respondent or one of his parents was born abroad. People born abroad as first-generation migrants, and German-born descendants of first-generation migrants were classified as second-generation migrants. 41 Because DEGS does not include any direct measures of health attitudes, smoking (daily or occasionally) served as a rough estimate, assuming that people with adequate health awareness either do not start smoking or quit at a young age.
Individual-Level Variables: Enabling Factors
Income, social ties, health insurance coverage, and the use of gatekeeping health services served as indicators for individual enabling factors. Household income was equalized to account for the number of household members and divided into quintiles. To minimize loss of information concerning the socioeconomic situation of the respondents, 476 cases (6.0% of the crosssectional sample) with missing values for household income were imputed using regression modeling, based on available information about age, sex, education, profession, marital status, and sociodemographic characteristics of the residential district. 38 In addition, we considered 2 indicators of social ties.
(1) Social support was measured by dividing the Oslo-3 Social Support Scale into 2 categories: poor support and moderate or strong support. 36 (2) Individuals in a steady partnership were distinguished from those not currently in a r elationship.
Germany has a system of compulsory health insurance. Individuals are obliged to be insured by a statutory or private health insurance company. Access to physical therapy strongly depends on previous contact with gatekeeping services, such as outpatient physicians, rehabilitation programs, and hospital stays. Physical therapy is usually provided in outpatient office-based practices after an outpatient physician issues a renewable referral for 6 physical therapy treatments. The patient has free choice over the physical therapy provider, and the insurance companies cover 90% of the costs. Over two-thirds of all outpatient physical therapy services are prescribed by general practitioners or orthopedists in almost equal proportions. With 10% of all referrals in each case, surgeons or internists also account for a considerable share of physical therapy services. 42 We therefore considered contact with those specialties in the present analysis. We totaled the number of contacts in the 12 months prior to interview and included that as a count variable. In addition, we considered medical rehabilitation over the previous 3 years and hospitalization in the past 12 months.
Finally, we assessed health care coverage by distinguishing between respondents insured with private or statutory companies. Those with statutory insurance must make copayments if they use physical therapy services; among privately insured individuals, that depends on the contractual terms, but the range of covered services is usually wider. 
Contextual-Level Variables: Predisposing and Enabling Factors
Therapist density at the district level was considered a regional enabling factor (level 2). We calculated the therapist density at the district level per 100 000 inhabitants. To better explain the regional variation among districts in physical therapy utilization, we considered further district characteristics, such as unemployment rate (predisposing), proportion of foreign nationals (predisposing), gross domestic product (predisposing), and average household income (enabling).
Statistical Procedures
We undertook preliminary analyses to reduce the range of medical need variables. After a closer examination for statistically significant positive bivariate associations with physical therapy use, we subjected the respective factors to a stepwise regression. The remaining set of variables was checked for positive significant effects in a multilevel approach, adjusting for age and sex (see "Results").
Descriptive analyses of physical therapy utilization included a weighting factor that corrected deviations in the sample from the population structure regarding age, sex, region, nationality, community type, and education level. Based on a logistic regression model, the weighting factor also considered the reparticipation probability of GNHIES98 participants. 33 To take into account both the weighting and the correlation of participants within a community, we calculated percentages and confidence intervals using the survey procedures of Stata 14.1.
The determinants for physical therapy use included both individual and contextual factors. Thus, we chose a multilevel regression approach, considering differences among individual respondents (level 1) and among districts (level 2). Random intercept logistic regression was processed using the Stata procedure XTMELOGIT. In a first step, an empty model was estimated, which provided a median odds ratio (MOR) for heterogeneity (in the present case, this is variation among districts in physical therapy utilization). The MOR is defined as the median value of the odds ratios in pairwise comparisons of randomly selected districts; it was calculated using the Stata procedure XTM-RHO. 43 To increase the efficiency of the estimates, multilevel models were not weighted but considered all variables used to construct the weights within the modeling approach. Cases presenting a missing value for at least one of the modeling variables were excluded from the analyses (listwise exclusion). To ensure comparability across models, missing values were held constant based on the fully adjusted model, leading to an analytical sample of 6161 for the empty model, the base model, and models 1-3. A closer inspection of the missing cases revealed that especially first-generation migrants, participants socioeconomically worse off, and respondents with health-related long-term restrictions were significantly more common in the group with incomplete information. Under the assumption that data are missing at random, such a reduced analytical sample should not lead to biased measures (eg, odds ratios), but may result in wider confidence intervals and falsely insignificant effects-especially for underrepresented subgroups.
Finally, we conducted 3 supplementary analyses.
(1) Further contextual characteristics were included in model 3 to better explain regional variation among districts in physical therapy utilization. (2) To ensure gender sensitivity, factors potentially interacting with sex were identified in sex-specific analyses. For factors that appeared to be statistically significant only in females or males, interaction terms were successively included in model 3. (3) To visualize the impact of therapist density on physical therapy utilization, we calculated a reduced model based on age, sex, therapist density at a district level, and medical need that accounted for interactions among the displayed variables (n = 6689). Based on the example of osteoarthritis, the Stata procedure "Margins" was then used to predict sex-specific utilization rates by therapist density combined with the subjective perception of having health-related long-term restrictions. Accordingly, we compared the following outcomes: (1) no medical need with respect to the considered need factors; (2) osteoarthritis but without long-term restrictions in daily activities; and (3) osteoarthritis with long-term restrictions.
Results
The net sample of DEGS that could be used for the cross-sectional analyses comprised 7987 respondents: 3789 males (47.4%) and 4198 females (52.6%). Those respondents were dispersed over 233 of the 412 German districts in 2010. Further sample characteristics appear in An assumption at the study outset was that physical therapy utilization is determined by both individual and regional factors, such as availability of the respective services. Initially, mapping outpatient physical therapy services (office-based practices) did not yield a clear picture but a patchwork of varying densities scattered across the country (Figure 2 In model 1, most of the predisposing factors were significantly associated with physical therapy utilization (Tab. 3). For example, even if need was controlled statistically, the odds of physical therapy utilization were 60% higher in females than in males. The same tendency was identified for respondents with a medium or high level of education and for nonsmokers. By contrast, compared with nonmigrants, the odds of first-generation migrants using physical therapy in case of need were significantly lower. With age, physical therapy utilization increased by 6% per life-year. However, the significant effect of the second-order polynomial indicated that at older ages, a certain level of saturation occurred.
In model 2, it became apparent that most enabling factors were also significantly associated with physical therapy use when adjusted for medical need. The effects for respondents with a medium or high level of social support and for those in a steady partnership suggested that social ties are positively associated with physical therapy utilization in case of need. The odds of physical therapy use increased with higher household income, as was the case in respondents with private health insurance. However, the most powerful effects were found for health service utilization as a gatekeeping function. Thus, having completed a medical rehabilitation program or having been hospitalized increased the odds of physical therapy use by 86% and 35%, respectively. Physician contacts, namely the number of visits to general practitioners, orthopedists, surgeons, or internists, also increased the odds of seeking physical therapy by ~1.1% per physician contact. As with age, the significant second-order polynomial indicated that the effect of doctor visits diminished at higher ranges of the scale. Moreover, level 2 characteristics partially accounted for the varying use of physical therapy. Thus, in model 2, even when controlling for individual enabling and need factors, therapist density at a district level was significantly associated with physical therapy utilization (Tab. 3). The results for model 3 revealed that with the exception of a steady partnership and the second-order polynomial for therapist density, most of the significant effects from the previous models remained stable when medical need, predisposing factors, and enabling factors were controlled for simultaneously (Tab. 3).
A closer inspection of potential interaction terms showed that of the 4 factors potentially interacting with sex (migrant background, smoking, steady partnership, hospitalization) only one- Density of outpatient physical therapist practices per 100,000 inhabitants at a district level, according to the Association of Health Insurance Companies (vdek). DEGS=German Health Interview and Examination Survey for Adults.
nonsmoking-was statistically significant when added as an interaction term with sex to model 3. Nonsmoking as a proxy for health attitudes increased the odds of physical therapy utilization only in females (data not shown).
A separate visualization revealed the extent to which therapist density at a district level was associated with physical therapy utilization in 2 respects (Figure 3) . First, the regional service supply increased the odds of physical therapy utilization in both the presence and absence of medical need. Nevertheless, even in districts with a relatively high supply, utilization remained well below the average of the observed rates if there was no medical need. Second, with the inclusion of osteoarthritis, the predictions were well above the average observed rates. Particularly among individuals with osteoarthritis and health-related long-term restrictions in daily activities versus those with osteoarthritis but without restrictions, the odds of physical therapy use increased at a faster rate with increasing therapist density. While the utilization rates for both groups were similar in districts with a low supply, a divergent trend became apparent with increasing supply.
This reflected an interaction among osteoarthritis, long-term restrictions in daily activities, and therapist density with respect to physical therapy utilization ( Figure 3) .
A closer inspection of the MORs showed that though the association of therapist density with physical therapy utilization was statistically significant, its contribution in accounting for the regional variation among districts was minor (Tab. 3). The same applies to the introduction of further level 2 characteristics. After adjusting for unemployment rate, the proportion of foreign nationals, gross domestic product, and average household income regional variation among districts remained significantly high: a MOR of 1.24 indicated that the variation among districts was insufficiently explained (data not shown).
Discussion
Physical therapy is a commonly used health service in Germany. Nearly a quarter of the German population takes advantage of physical therapy services over a 1-year period, with higher utilization rates by females than males. As demonstrated in this study, physical therapy use is not only associated with medical need; it also depends on factors that are widely unrelated to individual health. Thus, our analysis shows that a higher education level is a predisposing factor in physical therapy utilization-even when the data are controlled for medical need. Other predisposing factors were female sex, nonmigrant background, and nonsmoking. Additional, enabling factors were social support, higher income, private health insurance, and prior contact with gatekeeping services. However, our results also revealed considerable variation in physical therapy use among geographic districts: the higher the therapist density in the residential district, the greater the likelihood of physical therapy utilization. In patients with a need for physical therapy services, such as those with osteoarthritis, the role of supply was even more pronounced if the condition was accompanied by subjective longterm restrictions in daily activities.
Our results confirm some well-established associations within the German health system determined in other studies. For example, as reported for other countries, 10,13--15,17 the effect of socioeconomic characteristics on physical therapy utilization applies in Germany.
We also found that income and education should be treated as 2 different determinants, since their effects are independent. 10, 13, 14 While education can be interpreted as a long-standing predisposition, income reflects financial resources that are individually disposable-whether to pay for treatment or used for copayments. In addition, our study provides evidence of the significance of rarely investigated indicators, such as social support and health consciousness, based on smoking status as a proxy. 14, 16, 22 An important feature of this study is its multilevel approach and identification of district-level variation in physical therapy utilization as an area of concern. Specifically, even against a background of need, physical therapy utilization is not independent of the available supply in a certain district, as also concluded by other investigators using similar approaches. 8, 13 Thus, from a population perspective, surveys allow the main determinants of health service use to be identified. The results contribute to informing policies designed to improve service delivery and aid in resource planning. Nevertheless, survey research entails certain limitations: since our study design was cross-sectional, causal statements cannot be made with certainty. Although some correlates (eg, education, migrant status) generally become prevalent long before actual physical therapy utilization, in some instances they may also be one of their consequences (eg, subsequent physician contacts). Moreover, when interpreting the results, it should be noted that data on service utilization are based on self-reporting, which may be prone to recall bias. 44 However, physical therapy utilization is usually not a single event but consists of a chain of consecutive treatments, which would tend to minimize recall bias. Finally, it is noteworthy that in this study, physical therapy was not surveyed with direct reference to certain diagnoses or symptoms. Thus, our survey-based statements concerning the impact of diagnoses or symptoms on physical therapy use result from probabilistic approximations and therefore differ from analyses of claims data or clinical studies, which reflect real-world health care provision.
The present study leaves certain questions for examination in future research. First, for clinical health service research, our study offers an overview of the factors that may be relevant in physical therapy utilization. Studies investigating the effectiveness of certain physical therapy techniques (eg, uptake of and adherence to regular physical exercise) in patients with particular conditions (eg, chronic back pain) could use the present findings as hypotheses to test if the associations remain valid in specific clinical contexts and to develop recommendations that may be closer to daily practice. Second, despite the introduction of further level 2 characteristics, our modeling approach could not sufficiently explain the regional variation among districts. Even if supply factors are significantly associated with physical therapy use, they explain the variation among districts only to a small extent. New hypotheses on why physical therapy use strongly differs among districts should therefore be developed and tested in further research. Third, based on the example of osteoarthritis, the interaction between certain diagnoses and regional service supply regarding physical therapy utilization could be approximated only roughly. The results suggest that people with a given objective need and long-term restrictions take advantage of physical therapy much more frequently with an increasing number of service providers in their residential district. These issues should be addressed in future research focused on other medical conditions or specific therapies to further clarify the association among severity of disease, regional supply, and service use.
Our findings have implications for policy makers and clinicians. In health systems with universal access, associations between physical therapy use and predisposing factors reflect inequities in realized access rather than structural barriers: the willingness and ability to pursue effective treatment strategies based on medical information seem to be socially patterned, which leads to uneven benefits from equal entitlement to health services. Especially in the case where physical therapy is evidence based and meant to restore general health, body functioning, and social integration, a goal of physicians and therapists should be to develop and apply tailored strategies to better communicate the effectiveness and usefulness of physical therapy to individuals from hard-to-reach groups and improve the adherence of such patients. Therefore, a promising recommendation for professional associations or other organized players could be to increase social responsiveness to physical therapy services by raising the awareness among physicians and therapists for the social factors that determine physical therapy utilization and by addressing such aspects in curricula, advanced training materials, and guidelines.
Finally, the impact of regional supply illustrates that even in health systems without restrictions concerning the establishment of office-based physical therapist practices, a given medical need does not result in even distribution of service providers. Though our results do not identify whether in a certain region an under-, over-, or adequate supply of physical therapy services prevails, the differences in utilization in cases of need is clearly a concern. Politicians need to assess whether the following apply: (1) certain regions are underserved; (2) a high supply results in supply-induced demand that cannot automatically be covered by social insurance; and (3) there is a need for regulations to maintain a reasonable relationship between demand and supply.
The issue of undersupply became especially evident regarding the association between therapist density and physical therapy use in the case of osteoarthritis patients. Our results suggest that those in most need, who are supposedly older, sicker, and more frequently immobile, are most disadvantaged by a low supply of therapist services. If these associations can be confirmed in further studies, that would lead to recommendations for a policy that should aim to increase service supply in potentially underserved regions or make services better accessible by improving public services, such as transport. In any case, the uneven distribution and use of services calls for a close interplay between policy and research to properly define the basic concepts of under-and oversupply and to develop policies to tackle the related challenges. 
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